S M Lyons
I would like to thank the Medical Staff of the Royal Victoria Hospital for the honour accorded to me with their invitation to deliver the Annual Oration in this Bicentenary year. Studying the list of Orators in "The Royal Victoria Hospital -A History 1797-1997" by Professor Richard Clarke has, if anything, served to increase a natural nervousness and maybe reinforces the idea that, at my age, there is a fatalistic tendency to agree to almost any request a year ahead, aware that actuarial statistics give increasing odds against having actually to perform. The broken hearted of my title are not for this occasion either my surgical colleagues or the administration but rather patients with significant heart disease which can be relieved by surgery. I will be describing the development of anaesthesia, and cardiopulmonary bypass which allows open and prolonged surgery of the damaged heart to be undertaken.
Selective memory fortunately ignores the tremendous surgical and anaesthetic problems which beset the early days of cardiac surgery. The 'norm' today, after the temporary cessation of the heart's action necessary for heart surgery, is survival without further damage either to the heart or other organs. The vast majority of the patients can expect to go home after operation with a renewed spring in their step and the prospect of a good long term prognosis. These may be further improved by the present positive attitudes to prevention and rehabilitation. The changes responsible for the improving picture have more often been subtle rather than dramatic. Cardiopulmonary bypass is the system allowing the heart to be isolated from the rest of the circulation with the work of the heart and lungs temporarily taken over by a machine. Venous blood is collected from the right atrium or the vena cavae, taken to an oxygenator where carbon dioxide is removed, oxygen restored and the blood is then pumped back into the aorta. This allows the heart to be isolated from the rest of the circulatory system and produces conditions for a reparative heart operation. The birth and developmental steps of open heart surgery were encompassed in the professional life spans of those of us early in our seventh decades. The beginnings ofan artificial circulation to replace the heart in an animal and at the same time modern anaesthesia took place in the 1930s. The end of school in 1953 coincided with the first successful open heart operation in a human using a heart lung machine. Student anaesthesia was with thiopentone, curare, nitrous oxide or cyclopropane, and ether. These early cases were done by the same surgeon but by three different anaesthetists so teamwork was still a far-off concept. The Royal Victoria Hospital did not lag behind, and in 1948 the first ligation of a patent ductus arteriosus and indeed a shunt to relieve cyanotic congenital heart disease were both performed by Barney Purce. The first mitral valvotomy in the hospital is attributed to Tom Smiley in 1950 when he was still a Registrar.20 This was the first operation of any kind on the heart itself done in Ireland and the anaesthetist was Maurice Brown. These were great and exciting advances but they represented only the tip of the very large iceberg of potential cardiac surgery and the pressure was increasing for a total circulatory support system in order that more complex lesions could be treated. In 1951 Dennis21 used a combined film and disc oxygenator to perform the first total human heart bypass. The patient was a six year old girl scheduled for repair of a secundum atrial septal defect. At operation the girl turned out to have a primum type of atrial septal defect and died at the end of the operation. This unfortunate episode set back the momentum for development of the total circulatory system, and alternative methods were again sought. One such method was inflow occlusion to produce a dry heart, the system of cutting off the venous return to the heart by clamping the superior vena cava and the inferior vena cava allowing for short periods of total circulatory arrest. The time limit before cerebral damage was two minutes at normal temperature. Such a limitation was too restrictive to allow the surgeons to do anything meaningful. It was then argued that if the brain was cooled the circulatory arrest time could be prolonged. Lewis in 195222 used the technique of total body cooling with surface cooling, followed by inflow occlusion to successfully repair a large atrial septal defect in a five year old child. The This was an essential part of the team-building process. The dogs, usually greyhounds, were often from the dog track at Celtic Park, now the Park Centre. Some ofthe nurses who were resident in the Towers, with their grandstand view of the dog track, were able to spot likely candidates for bypass. Dogs who finished last seemed to have a high probability of helping in the establishment of cardiac surgery. I never enjoyed this phase and I must say I was glad when it passed. The Royal Staff as a body gave wholehearted support to the new venture. Mr J W S Irwin and Mr Reggie Livingston moved out of Wards 13/14 to provide beds for cardiac and thoracic surgery and a dedicated theatre was soon provided in Main Theatre Block to go with a Cardiac Surgical Intensive Care Unit with 8 beds situated beside the theatre. This goodwill on the part of the Royal staff as a whole and the support by the surgical and anaesthetic personnel was an essential part of our smooth beginning. The help from Richard Clarke and the sage advice from Bob Gray were both needed and appreciated as was the full hearted help from all departments, especially haematology, biochemistry and radiology. But it was quite tense as 'zero hour' approached. June 19th 1968 was D Day. Seventeen year old Anne Stevens was scheduled as the first patient, (a repair of a secundum atrial septal defect) and despite the considerable apprehension felt by everybody involved, the case went uneventfully. After extensive debriefing and some more dog experiments there was a repeat performance the next week. After this quiet beginning the next case was a double valve replacement in a patient with a permanent pacemaker in situ, the first such operation in Belfast. Fortunately that patient also did well. By the middle of August a total of fifteen cases, mostly open, had been done, with no mortality and it was time for a holiday. The novelty and the initial pressures wore off and cardiac surgery became just another service able to set about establishing itself and its pattern of work. Those early cases are etched indelibly in the mind of everyone involved, such as a teenage female with Fallot's Tetralogy, a haemoglobin of 21 grams and a haematocrit of 80%. She had passed from blue to a dreadful blue grey colour never seen today. After a successful operation she looked totally different, being blonde and attractive, and in fact her only complaint when she came to her follow up appointment was that no one in Lurgan recognised her. Many patients were end-stage and sadly there were frequent failures. Strangely, I anaesthetised a man this summer for coronary artery bypass grafts, whose father had died after a mitral valve operation with us in 1968, at the age of 45 years. Compared to today, problems and complications were frequent. The standby order for blood was twelve units of fresh whole blood per patient compared to four packed cells today, and it was all needed. One patient out of every five returned to theatre because of excessive bleeding. Air embolism was a heartbreak, literally and metaphorically, and there was a dramatic improvement with some adjustments to the machine and later by the introduction of arterial filters. Surgery was slow, monitors were erratic and basic. Fluid balance was difficult to achieve. Post operative care was taxing, complications common and a tracheotomy was virtually a death sentence. While the excitement of the successes kept us going it is hard to appreciate today how difficult and frustrating the work often was. The work load in 1969 was 220 open and closed cases with an overall mortality rate of about 17%. The mortality in double valves was more than 20% and in triple valves about 30%. Surgery for congenital heart disease was always difficult and remains so. In those early days definitive repairs were only attempted in children of more than four years of age. Later the cut off point was less than 10kg but at any rate by natural selection we were operating on the best of the survivors. Even so the mortality was still in the region of 20%. After a few years of stasis, many arguments with the Eastern Board and the Department of Health, and more than one commissioned report the work has grown in an erratic fashion to the present figure of 1 150 operations per annum. The patients now average over 60 years of age, with a range of 0 to 84, and 3% are greater than 80 years of age. This compares to an average of 43 years at the beginning, ranging from 4 to 64 years. In contrast to 1969 today's mortality is 2.8% overall, the rate in valve surgery is 1.8%, in coronary artery bypass grafting 2.5%, and in paediatric work (now encompassing definitive repairs in neonates) is about 10%. The mortality statistics of the unit have always been among the best in the United Kingdom and it is comforting that they remain so. What has contributed to these improvements? Today's patients are older and in many ways less fit. However they are better prepared, the diagnosis is almost invariably comprehensive and correct, surgical techniques and materials have improved enormously and there has been a revolution in myocardial preservation. The anaesthesia changes have already been mentioned. The management of patients in intensive care has improved with better agents, better monitoring and above all there are now highly trained nursing and other personnel. The message is clear that the best results are achieved with good teamwork and the best use of the available expertise. There are many unsung heroes and heroines in this work. We owe huge debts to the dedication of nurses, perfusionists, technicians, physiotherapists, radiographers and all who work in the Unit. For example the senior perfusionist Mr E Stewart came to us in a time of crisis in September 1968 via the shipyard and then the electric maintenance department of the hospital. Ernie was naturally gifted, has absorbed change, initiated change, anticipated disaster and averted it with equal facility. He is a unique man of outstanding quality and the thousands of patients whom he has perfused so expertly owe him a lot. Today you may hear many negative comments about the problems of being a student, then a young doctor. However, medicine offers unique opportunities. You have involvement with people at times of their greatest need and with their life under threat, and you have the opportunity to set them on the path to recovery. What could be better? Listen to the positive messages (and there are many), and take some of the negative comments with a pinch of salt. When I was a student there was great depression about job prospects. Fortunately they were wrong. At the end of my career I have no regrets and I remain an optimist for the future.
